Abstract: Antipsychotics are often the first line of treatment for individuals with schizophrenia (Fialko et al., 2008) . One challenge to effective treatment is lack of adherence to prescribed medication. Lower rates of adherence are associated with considerably higher rates of relapse and poorer course of illness. Therefore studying the characteristics that may be related to medication adherence is important. Coping styles may be one such factor. Individuals use a variety of coping mechanisms to manage and navigate difficult life events, including mental illness (Cooke et al., 2007) . In the present study, 40 individuals with schizophrenia were assessed regarding their coping styles and medication adherence practices. As hypothesized, it was found that denial coping was inversely related to medication adherence. However, contrary to expectations, acceptance coping was not related to medication adherence. These findings suggest that targeting denial coping strategies in treatment may help foster more optimal strategies for managing schizophrenia.
S chizophrenia is a serious mental illness that is associated with profound impairment and societal burden (Lavretsky, 2008) . Treatment for schizophrenia has significantly evolved since the advent of chlorpromazine and other antipsychotic medications, and subsequent research has led to increased options regarding pharmacotherapy for the treatment of the illness (Kutscher, 2008) .
Currently, antipsychotics tend to be the first line of defense for the treatment of schizophrenia (Fialko et al., 2008) . Many patients do well, when on medications (Velligan et al., 2007a) , however, without them, prognosis is usually poor (Hui et al., 2006; Robinson et al., 1999; Sajatovic et al., 2002) . Thus, a better understanding of the factors that may lead to nonadherence to prescribed psychopharmacotherapy agents is essential.
Adherence refers to the degree to which a person's behavior is consistent with the medical advice provided by a professional (Sackett and Haynes, 1976) . It has been estimated that 70% to 80% of individuals with psychotic disorders are at least partially noncompliant with their medication regimens (Breen and Thornhill, 1998) . Medication adherence is critical for facilitating recovery from psychotic episodes (Robinson et al., 1999) and relapse prevention (Sajatovic et al., 2002) . Nonadherent individuals have been found to demonstrate more positive symptoms, more relapses, more alcohol and cannabis use, and poorer quality of life (Hui et al., 2006) . Thus, nonadherence to medication regimens has critical implications for the course of the illness.
Some researchers have suggested that patient motivation for medication adherence may be compromised by enjoyment resulting from some of the symptoms of the illness. This issue was first explored by Van Putten et al. (1976) . These investigators found that individuals who experienced increased levels of grandiosity were less compliant with their medication regimens. Patients have also indicated that the stigma of taking medication, physical side effects (e.g. weight gain, sexual dysfunction, lethargy), forgetfulness, and lack of social support (Hultman et al., 1997) were some of the most common barriers to medication adherence (Hui et al., 2006) .
Coping styles may be another individual difference that distinguishes adherent from nonadherent behaviors in patients with schizophrenia. In general, research shows that individuals use a variety of coping mechanisms to manage and navigate difficult life events, including mental illness (Cooke et al., 2007) . Although coping is a dynamic process that shifts throughout a stressful transaction (Folkman et al., 1986; Lazarus and Folkman, 1984) , certain coping styles have been found to be more beneficial than others. For example, styles such as seeking support for instrumental reasons, turning to religion, planning and brainstorming ways to deal with a problem, and positive reinterpretation of a stressful event are often adaptive (Carver et al., 1989; Cooke et al., 2007) . However, using denial to cope, venting negative emotions, behavioral and mental disengagement from a stressor (Carver et al., 1989) , and using alcohol and/or drugs (Potvin et al., 2008) are generally maladaptive. It is important to note that these strategies are not always detrimental, but can become so when used exclusively or in lieu of other potentially more effective coping techniques (Carver et al., 1989) .
According to Carver et al. (1989) , denial coping occurs when individuals report the "refusal that a stressor exists or the attempt to act as though the stressor is not real." On the other hand, Carver et al., define acceptance coping as "accepting that a difficult situation is real and must be addressed." Although these coping styles seem to be on opposite ends of one spectrum, they are actually distinct processes that may be used in conjunction with each other (Carver et al., 1989) . Often individuals may use both denial and acceptance to deal with different aspects of their illness (Greenhouse et al., 1999) . For instance, a patient may accept that he/she has a diagnosis of schizophrenia, but may deny having some of the symptoms (e.g., paranoia; poor hygiene). The distinction between these coping styles is further evidenced by the fact that they are not always found to be highly correlated with each other (Carver et al., 1989) .
Not surprisingly, research suggests that individuals with schizophrenia often report and demonstrate significant difficulty coping with life stresses (Corrigan and Toomey, 1995) . Schizophrenia patients, compared with people without mental illness, often employ a more limited range of coping styles (Ritsner et al., 2006; Rollins et al., 1999) , characterized by a preference for avoidance and passive coping, rather than utilizing more problem-focused methods (Farhall and Gehrke, 1997; Lysaker et al., 2003a) . Patients with schizophrenia who use denial coping styles have been found to have more symptom exacerbation and higher rates of relapse (Meyer, 2001) . Patients that refuse to believe that they are ill are unlikely to be motivated to learn more about the illness and to take steps to care for their symptoms. Denial is not an all-or-nothing phenomenon.
Partial denial may also be used, where individuals comply with various treatments for their illness, but they may not openly acknowledge their diagnosis. Partial denial may also be in place when individuals accept parts of their illness, such as cognitive impairment or hallucinations, but deny that they have schizophrenia.
Impaired insight and the employment of denial coping strategies have been found to be related but distinct characteristics (Moore et al., 1999) . Both strategies are similar in that they appear to result in faulty attributions being made regarding the state of one's mental health (e.g., patients attributing the cause of their symptoms to something unrelated to mental illness). There are multiple paths to impaired insight in psychosis, including neurocognitive factors, and for some, avoidant coping styles. It is important to note that both of these paths are not necessarily mutually exclusive (Osatuke et al., 2008) . For example, Startup (1996) concluded that for patients with mild neurocognitive deficits, poor insight is often the result of denial coping strategies. However, for patients with greater neurocognitive impairments, poor insight is instead thought to reflect underlying neurological deficits (Startup, 1996) . Impaired insight and denial coping strategies also appear to be dissimilar in many ways. For example, impaired insight often reflects obliviousness to one's condition, mirroring anosognosia in neurological disorders (Shad et al., 2006; Rickelman, 2004; Amador and Paul-Odouard, 2000) . The use of denial coping strategies, on the other hand, is more sophisticated, and necessitates some initial awareness of a condition that one then actively ignores and rebuffs. In other words, according to Bach and Hayes (2002) , denial represents a way of dealing with the illness that requires cognitive capacity to implement the taxing cognitive mechanism of continuous suppression of thoughts related to the schizophrenia label.
Unlike denial, research has demonstrated that reactions that include recognition and acceptance of one's mental illness often lead to more informed and better decisions regarding treatment (Bach and Hayes, 2002) and have been linked to better outcomes for individuals coping with bipolar disorder (Yen et al., 2007) , medical illness (Carver and Scheier, 1994) , and alcoholism (Kurtz, 1981) . Active acceptance of specific symptoms of schizophrenia, such as hallucinations, has been found to be associated with perceived control of the hallucinations and subsequent noncompliance with harmful hallucination commands (Shawyer et al., 2007) . Individuals that recognize and accept the fact that they have an illness may take steps, such as learning more about it and educating their friends and family members. They may also be more prone to engage in didactic treatment plans with mental health professionals.
Acceptance of one's mental illness can also have detrimental consequences (Cooke et al., 2007) . For example, some data indicate that increased awareness of one's illness may be a harmful force in some contexts, because it can lead to demoralization, depression, and suicide (Lewis, 2004; Osatuke et al., 2008 ). It appears that acceptance is only likely to be a beneficial coping mechanism when patients have sufficient resources (e.g., therapy; adequate social support systems), to assist them with the problems that they have come to recognize as part of their illness (Lewis, 2004) . Another important variable to consider is how much internalized stigma the patient experiences (Lysaker et al., 2007) . Recently, Lysaker et al. (2007) found that internalized stigma moderates the relationship between insight (a variable closely related to acceptance) and outcomes. Specifically, high levels of insight into one's illness and low internalized stigma were associated with increased functioning, whereas high levels of insight and high internalized stigma were associated with decreased functioning (Lysaker et al., 2007) . Thus, insight and acceptance are likely to be most beneficial when stigma is low and there are adequate resources available to support the patient in coming to terms with the illness.
As discussed earlier, antipsychotics play a crucial role in preventing symptom exacerbation and rehospitalization and are, therefore, considered one of the most effective interventions for patients with schizophrenia (Davis et al., 1993; Lieberman et al., 2005) . As far as we are aware, the current study will be the first to directly assess the relationship between medication adherence, denial, and acceptance coping strategies in individuals with schizophrenia. In this study, we use a sample of 40 patients with schizophrenia that are on medication to assess the hypothesis that greater use of acceptance coping strategies and lesser use of denial coping strategies will be associated with better reported adherence to medication regimens. Because previous research has linked coping strategies (Cooke et al., 2007) and medication adherence (Morken et al., 2008) to severity of psychiatric symptoms, we control for symptoms severity in all primary analyses.
METHODS

Population and Procedures
Forty individuals (mean age ϭ 38.13, SD ϭ 13.05, 70% men, 50% Hispanic, 27.5% African American, 22.5% White) with schizophrenia or schizoaffective disorder were drawn from a larger research study exploring the psychosocial correlates of schizophrenia. Participants who met the criteria for schizophrenia or schizoaffective disorder and at the time of testing were prescribed antipsychotic medications, were included; they completed the questionnaires described below. Participants were recruited from the community via ads posted in public transportation, radio and newspaper ads, and hospital referrals in the greater Miami area. All participants had at least an 8th grade education, 72.5% (29) had their high school degree, and 55% (22) had some college education. Coping and compliance questionnaires were administered during the baseline interview, after acute episodes had subsided.
Instruments
The Structured Clinical Interview for the DSM-IV Axis I Disorders, Version 2.0, patient edition (SCID-I/P) was used to confirm diagnosis. The SCID-I/P (First et al., 1996) is a semistructured interview designed for diagnosing patients with Axis I disorders according to DSM-IV criteria. This study used the psychotic symptoms section of the SCID-I/P to confirm diagnoses of schizophrenia or schizoaffective disorder. The SCID-I/P is widely used and has demonstrated high inter-rater reliability on individual symptoms and overall diagnosis (Ventura et al., 1998) . To assess inter-rater reliability in the current study, all interviewers as well as the study Principle Investigator watched 6 videotaped interviews and independently rated each question and determined an overall diagnosis. Inter-rater agreement using Cohen's Kappa was 1.0. In other words, interviewers were in complete consensus regarding the presence or absence of diagnosis.
Severity of psychiatric symptoms was rated using the Brief Psychiatric Rating Scale (BPRS; Ventura et al., 1993; Overall and Gorham, 1988) . The BPRS is a semi-structured interview with 24 questions evaluating symptoms such as anxiety, depression, suspiciousness, hallucinations, and unusual thought content. All questions are on a 7-point Likert-type scale ranging from 1 (not present) to 7 (extremely severe). This widely used scale has been shown to be reliable in both white and minority populations, both in English and in Spanish (Caram et al., 2001; Nuechterlein et al., 1992) . A total score was created by summing across the 24 items. All interviewers were first trained extensively in BPRS coding by the second author and coded practice tapes until they achieved high inter-rater reliability with the trainer. To establish formal inter-rater
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Coping and Medication Adherence reliability, all interviewers then watched 6 videotaped BPRS training interviews developed at UCLA by Dr. Joseph Ventura. Intraclass (agreement) correlation coefficients between the study interviewers and Dr. Ventura's consensus ratings ranged from 0.85 to 0.98 for total scores. In general, and as is common in studies using this scale (e.g., Ventura, et al., 1993; Schutzwohl et al., 2003) , coefficients were higher for items based on verbal responses (M ϭ 0.91, SD ϭ 0.06) and lower for items based on interviewer observations (M ϭ 0.65, SD ϭ 0.28). Restriction of range in the observation only scores appeared to contribute to lower coefficients, as there was less variability for these items. Adherence and denial coping were assessed from 2 modified subscales of the COPE inventory (Carver, 1997) . The COPE instructions were tailored to focus on schizophrenia/schizoaffective disorder as follows: "This questionnaire asks you to indicate what you generally do and feel, when you experience stress related to coping with having schizophrenia/schizoaffective disorder." Items are coded on a 1 (I have not been doing this at all) to 4 (I have been doing this a lot) Likert scale.
The denial subscale contains 4 items. The following is an example: "I've been saying to myself . . . this isn't real." Cronbach's alpha for this subscale was 0.67. The acceptance subscale contains 2 items. The following is an example, "I've been accepting the reality of the fact that it has happened." Cronbach's alpha for this subscale was 0.72. Subscale items are summed such that higher scores indicate greater usage of denial or acceptance strategies.
The Medication Adherence Scale (Thompson et al., 2000) was used to assess fidelity to pharmacotherapy. This 10-item questionnaire focuses on the past 3 months and asks participants to respond yes or no to a series of questions about their medication usage (e.g., "Do you ever forget to take your medication?"), their attitudes toward taking medication (e.g., "It is unnatural for my mind and body to be controlled by medications"), and the side effects attitudes to psychotropic medication (e.g., "Medication makes me feel tired and sluggish"). Adherent answers were awarded a 1 and nonadherent answers were awarded a 0. A total score was then obtained by summing across items with higher scores reflecting greater adherence. In the current study, adherence ranged from 0 to 10, with a mean of 5.95 (SD ϭ 2.43). Cronbach's alpha for this subscale was 0.59.
RESULTS
Preliminary Analyses
Descriptive statistics and means and standard deviations for demographic and all primary variables are summarized in Table 1 . Preliminary analyses were conducted to assess whether the demographic variables of gender, ethnicity, and years of education, were related to our primary study variables of denial coping, acceptance coping, and medication adherence. Because no significant associations were found (p Ͼ 0.05 for all), these demographic variables were not explored further in the study.
Primary Analysis
A hierarchical linear regression analysis was conducted to test the primary hypothesis that greater acceptance coping and less denial coping would be associated with greater medication adherence, after controlling for symptom severity. BPRS total scores were entered in Step 1 and acceptance and denial coping were entered in
Step 2. Surprisingly, BPRS symptoms (b ϭ Ϫ0.06, p ϭ 0.712) were not significantly related to medication adherence (F (1, 39) ϭ 0.138, p ϭ 0.712). When acceptance and denial coping strategies were entered in step 2, there was a significant R 2 change of 0.19. After controlling for symptoms, the linear combination of coping styles, was significant (F (3, 39) ϭ 2.876, p ϭ 0.049) . The multiple correlation coefficient was 0.44, indicating that approximately 19% of the variance of medication adherence in the sample can be accounted for by the linear combination of coping styles.
In exploring the relative strength of the individual predictors, we found that, as hypothesized, denial coping made a significant contribution to medication adherence (t (37) ϭ Ϫ2.83, b ϭ Ϫ0.43, p ϭ 0.008). However, contrary to our hypotheses, acceptance did not make a significant contribution to medication adherence (t (37) ϭ 0.994, b ϭ 0.15, p ϭ 0.327). Interestingly, it should be noted that a Pearson correlation indicated that acceptance and denial coping were not significantly related to each other (r ϭ 0.107, p ϭ 0.512).
DISCUSSION
Treatment of schizophrenia relies on adherence to medication. However, few correlates of medication adherence have been identified for individuals with schizophrenia. The present study examined whether acceptance and denial coping strategies were associated with medication adherence in schizophrenia. We hypothesized that individuals who were more accepting of their disorder would be more likely to adhere to their medication regimens, whereas those that relied more heavily on denial strategies to cope would be less adherent to their medications.
Data from the present study yielded strong support for one of our hypotheses. After controlling for symptom severity, individuals who dealt with the stress of their illness by pretending that they are not ill or by ignoring the magnitude of their symptoms were, as expected, less adherent to their prescribed medication. This may be the case because patients who refuse to accept the fact that they are ill may not believe that their symptoms are something that can be managed, and thus, may be less motivated to take steps to resolve their symptoms, such as taking medication. Further, if individuals refuse to believe that they are ill, they may be unlikely to believe that their psychotic experiences are symptoms of their illness, and that their strange experiences may be dealt with through medication or psychological intervention.
Enhancement of schizophrenia patient's ability to cope with stress is an essential tool that may help to prevent relapse and improve functional ability (Bradshaw, 1993) . Given that research 
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The Journal of Nervous and Mental Disease • Volume 197, Number 8, August 2009 has found that there is some flexibility in the coping styles that one uses (Folkman et al., 1986, Lazarus and Folkman, 1984) , the findings of this study may have implications for treatment. Future treatments that directly target denial coping strategies and encourage patients to face the reality of their illness may lead to better medication adherence. Interventions such as Coping Strategy Enhancement, CopingSkills Training, and Adherence-Coping Education are cost effective methods and can be delivered in group format (Uzenoff et al., 2008; Bradshaw, 1993) . These types of cognitive behavioral therapies encourage patients to become aware of and deal with their illness and are taught specific skills to help modify environmental stressors, change erroneous perceptions and maladaptive interpretations of events and reduce their physiological arousal in the face of stress (Bradshaw, 1993) . As a whole, these interventions teach skills that allow for growth in individuals' coping repertoires , an area where patients with schizophrenia have been found to have deficits (Ritsner et al., 2006; Rollins et al., 1999) . If individuals that tend to employ denial coping strategies are taught new, healthier ways of coping, they may be less likely to rely on denial to deal with stress associated with their illness. Accordingly, they may be more likely to adhere to their medication regimen.
Our results provide further support for the fact that acceptance and denial are distinct constructs, as they were not significantly related with each other. Thus it is important to be aware that having information about a patient's use of one coping process (denial or acceptance) does not necessarily inform us about their practices with respect to the other coping strategy. Treatments should therefore aim to target both techniques independently. When a central goal of therapy is to increase medication adherence, results of the current study suggest that placing more emphasis on denial over acceptance is warranted.
This study is marked by several limitations. First, the design was cross-sectional. Although we found that greater denial coping is associated with poorer medication adherence in schizophrenia, no causal claims can be made until this relationship is evaluated overtime. Another limitation is our relatively small sample size. To increase confidence in our findings, future studies are needed that replicate our results with a greater number of patients. In addition, this study is limited by its failure to measure insight and internalized stigma. Given that prior research has found that these variables may be related to the current variables of study, future research is needed to clarify these relationships.
Finally, this study is limited by our reliance on self-report measures of coping and medication adherence. Patients with schizophrenia are known to be poor historians (Mutsatsa et al., 2006) and may not be able to accurately report on their coping styles. Furthermore, some data suggests that patients frequently overestimate or inaccurately evaluate their medication compliance (Velligan et al., 2007b) . Thus, future research is needed that confirms patient reports of medication compliance through methods such as blood plasma levels, pill counts, electronic monitoring and psychiatrist, and family member confirmations.
In conclusion, this is the first study to evaluate the association between denial coping strategies and medication adherence in schizophrenia. Results suggest that individuals with schizophrenia that employ more denial coping strategies are less likely to take their medications as prescribed. Thus, targeting denial coping may be one way that psychosocial interventions can reduce nonadherence to mediation in patients with psychosis.
